Excitatory effects of low-level lead exposure on action potential firing of pyramidal neurons in CA1 region of rat hippocampal slices.
Lead is putatively regarded as an environmental neurotoxicant. Long-term low-level lead exposure causes cognitive deficits, but the mechanism remains to be elucidated. In the present study, the excitatory effects of low-level lead exposure on action potential (AP) firing of pyramidal neurons in CA1 region of rat hippocampal slices and the pathway through which lead induced these effects were studied with conventional whole-cell recording. Low-level lead (0.5 and 5 microM) exposure did not significantly change either voltage threshold or amplitude, duration, rise time, or rising velocity of single AP; conversely, 5 microM lead exposure significantly increased AP firing rates and reduced spike frequency adaptation. These excitatory effects of 5 microM lead were blocked by mibefradil, a selective blocker of T-type voltage-dependent calcium channels (VDCC), but not by verapamil and omega-conotoxin, selective blockers of L-type and N-type VDCC, respectively. Five micromolar lead could not change the excitability of pyramidal neurons when slices were perfused with calcium-free ACSF. In addition, the effects were abolished by inhibitors of two intracellular calcium release channels: 2-APB, an inhibitor of inositol trisphosphate receptors, and dantrolene, an inhibitor of ryanodine receptors, but not by thapsigargin, an inhibitor of endoplasmic reticulum calcium uptake. These results provide evidence for excitatory neurotoxicity of low-level lead exposure, contribution of T-type VDCC in the entrance of lead into neurons, and a possible involvement of calcium flux alteration during APs in this excitatory neurotoxicity.